The electrophysiological effects of tetraphenylphosphonium on vascular smooth muscle.
The effect of the lipophilic quaternary ion, tetraphenylphosphonium, on membrane potential of segments of rat small mesenteric artery and on the current in single voltage-clamped smooth muscle cells from rabbit portal vein was studied. In rat small mesenteric artery, tetraphenylphosphonium (1-30 microM) caused membrane depolarization of approximately 23 mV and decreased or abolished the hyperpolarization induced by the KATP channel opener, levcromakalim (0.1-3 microM). In rabbit portal vein K+ currents induced by levcromakalim (10 microM) or pinacidil (10 microM) were completely inhibited by tetraphenylphosphonium (IC50 0.5 microM). The results show that tetraphenylphosphonium antagonizes the KATP current induced by K+ channel openers in vascular smooth muscle possibly by acting on the KATP channel itself.